The literature continues to highlight the debate on the ethics and merits of trials sponsored by the pharmaceutical industry. This study attempts to determine the prevalence and outcomes of industry-sponsored trials involving clozapine, risperidone, or olanzapine.
C linical trials are widely accepted as invaluable tools providing evidence-based guidance to practising clinicians. Ideally, when clinical trials are designed, investigators should pose scientific questions that primarily intend to make available better and safer treatments for a target population. When properly conducted, these clinical trials become the cornerstones for evidence-based medicine, which is the standard of care in most medical practices. Evidence-based medicine has been defined as "the conscientious, explicit and judicious use of current best evidence in making decisions about the care of individual patients" (1) . Within this context, best evidence is derived from clinical trials (that is, external evidence) that have been critically appraised for validity and importance.
Since the introduction of the atypical antipsychotics into the clinical practice of psychiatry, clinical trials have increased in number, size, and of course, cost. With limited private funding available to conduct independent studies, it is not surprising that the number of clinical trials sponsored by the pharmaceutical industry continues to grow. It follows that there should also be an increase in the number of partnerships developed between the pharmaceutical industry and clinicians or academics. Although skepticism in regard to this alliance has been and continues to be expressed, the many benefits of the new reality have also been acknowledged. This study investigates the prevalence and outcomes of pharmaceutical industry-sponsored clinical trials involving the atypical antipsychotics clozapine, risperidone, and olanzapine.
Methods
We initially searched the literature on all 3 of these antipsychotics by subject and key word between January 1, 1990, and December 31, 2001 . This covers the period from clozapine's introduction into the North American market (1990) to the time of our study (2002) . Next, we exploded the phrase "schizophrenia and disorders with psychotic features" in Medline. This search was then limited to the different types of clinical trials (that is, phase I, phase II, phase III, or phase IV; controlled; multicentre; and randomized). We then set a final limit by human and English language and compiled all trials found within the search. We excluded review articles, letters, metaanalyses, and irrelevant studies that did not directly involve clozapine, risperidone, or olanzapine in the study protocol.
All journal articles were assigned a unique identifier code. A total of 614 articles were captured from 71 journals. Of these 614 articles, 414 met the criteria for the study. We obtained journal articles not available in our library through DOCLINE, the National Library of Medicine's automated interlibrary loan request routing and referral system. DOCLINE serves over 3200 US, Canadian, and Mexican medical libraries at no cost. Unfortunately, we were unable to retrieve 42 of the eligible trials via DOCLINE. This left us with 372 trials to analyze.
The primary outcome measured was the clinical outcome of industry-sponsored studies. We reviewed and rated these sponsored articles with the use of a classification system that we derived a priori (Table 1) . We classified the outcome of each study as positive, neutral, or negative with respect to the study drug of the sponsoring company. Secondary outcome measures included the following parameters: disclosure of any sponsorship and financial support, authors employed by the industry, use of comparator drugs within the trial, sample size, blinding, and use of placebo.
To realize the objective of this study, we are justified in employing a qualitative approach that tends to be synthetic rather than analytic. Unlike deductive research, it does not start with preconceived notions or hypotheses. The intent is simply to determine the prevalence and outcomes of pharmaceutical industry-sponsored clinical trials. As such, we have refrained from doing statistical analyses, because we do not believe that there is any benefit in depicting significant differences among the various companies and (or) drugs.
Results
Of the 372 eligible (and obtainable) trials, 248 (66.7%) were conducted without financial assistance from the pharmaceutical industry (Table 2) . Of the remaining trials, 63 (16.9%) were sponsored by Eli Lilly, 43 (11.6%) by Janssen, and 18 (4.8%) by Sandoz/Novartis. The cumulative sample sizes were 784 for the Sandoz/Novartis-sponsored trials, 6394 for the Janssen-sponsored trials, 37 365 for the Eli Lillysponsored trials, and 26 692 for the nonindustry-sponsored trials. Figure 1 gives the years in which these trials were published.
Our study found some differences with respect to study design. For example, some form of blinding in the protocol was found more often in trials sponsored by Eli Lilly (69.8%).
Next were Janssen-sponsored trials (46.5%), nonindustry sponsored trials (28.6%), and Sandoz/Novartis-sponsored trials (22.2%) ( Apart from elements of research design, we also examined authorship and study outcomes. In this regard, trials sponsored by Eli Lilly were more likely to have authors affiliated with the industry (74.6%), compared with trials sponsored by either Janssen or Sandoz/Novartis (23.3% and 5.6% respectively). Further, trials sponsored by Eli Lilly reported more positive outcomes (92.1%), compared with Janssensponsored trials (88.4%) and Sandoz/Novartis-sponsored trials (72.2%). No negative results were reported in any of the industry-funded trials.
As mentioned in the methods section, we found the trials represented in the data set within 71 different journals. Since it is not practical (nor of any benefit) to list the number of trials published in each journal, we decided only to cite the journals that published more than 10 trials (Table 3) . We found the most sponsored trials in The Journal of Clinical Psychiatry (n = 27), followed by The American Journal of Psychiatry (n = 17), and the Journal of Clinical Psychopharmacology (n = 17). Similarly, we also found the greatest number of nonsponsored trials in The Journal of Clinical Psychiatry (n = 26), followed by The American Journal of Psychiatry (n = 20) and Psychopharmacology (n = 19).
Discussion
With its primary responsibility being to generate profits for shareholders, is it possible for the pharmaceutical industry to design clinical trials objectively, let alone coordinate them and analyze the resulting data? This question has been debated intensely and remains a highly contentious issue. Without question, it is essential for the reader of any trial to know the source of its funding. However, equally important is knowing whether any conflicts of interest exist among the investigators and authors of the trial. In this regard, conflict of interest includes any financial or personal relationships with other persons or organizations that could inappropriately influence or bias their actions (2) . Identified conflicts of interest include grant support, consulting to companies, membership on advisory boards, speaking engagements, gifts, samples, patent and royalty arrangements, authorship of ghostwritten manuscripts, conference travel, funding of continuing medical education, honoraria, and equity interest in a company. Although full disclosure of these types of relationships between investigators and the industry appears justified and essential, it is not always mandatory. Some even suggest that disclosure of any conflict of interest should be extended to include the author's institution, the reviewers of the study, and even the publishing editor (2). Failure to disclose any conflict of interest, such as financial support, would breach the publication requirements of many journals. Although our study was not designed to determine whether breaches occurred with respect to disclosing financial support, we were suspicious in some cases. For example, no funding was disclosed in 6 trials wherein an author was affiliated with a particular company.
As do other studies (3) (4) (5) , our data indicate that trials sponsored by the pharmaceutical industry are often of higher quality than their publicly funded counterparts. In this regard, our data revealed that trials sponsored by Janssen and Eli Lilly were more likely to be blinded, to have a placebo control, and to have a larger sample size (data on file) than trials that were not sponsored by the pharmaceutical industry. Although these elements of study design are intended to reduce bias and increase the validity of the results, it is also recognized that improper use of a placebo control can increase the probability of producing results favouring the intervention. Halpern and Karlawish state that the industry may prefer to use a placebo control because such studies are frequently less expensive (requiring smaller sample sizes) and because regulatory agencies imply that interventions compared with placebo may be more favourably reviewed (6) . The relatively low proportion of blinded studies sponsored by Sandoz/Novartis may be explained by the fact that clozapine was introduced as a treatment only for those patients who had not responded to prior therapy. For this reason, using placebo control subjects was not deemed necessary (or ethical), and patients likely served as their own control subjects. Obviously, the ethical issue of placebo use is beyond the scope of this manuscript; it has been addressed elsewhere (7) .
Our data indicate that a relatively high proportion of industrysponsored trials have outcomes that favour their own manufactured and marketed product. Eli Lilly shows the highest proportion of trials with positive outcomes (92.1%), followed by Janssen and Sandoz/Novartis (88.4% and 72.2%, respectively). These findings are consistent with the findings of other investigators who have also reported a particularly high proportion of industry-sponsored research reporting positive results (8) (9) (10) . Perhaps explaining this observation in part is the fact that clinicians participating in industry-sponsored trials are in most instances under contractual obligations that may limit their access to and control of the data. Often, contracts between the industry and study clinicians contain a clause stipulating that the industry has the final decision as to whether the data will be submitted for publication (11) . Regrettably, this arrangement has resulted in the delay and (or) the suppression of valuable clinical data, the extent of which we may never know (12) (13) (14) . This calls into question the validity of evidenced-based treatment decisions that may be based on an incomplete record of published data. Clearly, it is not desirable that the sponsoring agency completely control the data, along with its analysis and interpretation.
The question of clinical equipoise also deserves comment. By definition, clinical equipoise involves an a priori state of uncertainty or disagreement among experts as to which of 2 or more interventions should be favoured for a particular population (15, 16) . In other words, to be faithful to the ethical doctrine of equipoise, a randomized controlled trial can only enrol subjects if there is considerable uncertainty about which of the trial treatments would benefit a patient most. Consequently, if true clinical equipoise exists, the outcomes of trials comparing an intervention and standard treatment would be 50/50. Unfortunately, owing to the a priori nature of clinical equipoise, it is extremely difficult (if not impossible) to retrospectively acertain whether this principle was upheld in the trials we assessed. Nonetheless, with plenty of data demonstrating the clinical advantages of the atypical antipsychotics over haloperidol (considering benefit and harm), one may query the a priori state of uncertainty of more recent study designs that continue to include haloperidol as an intervention supposedly representing standard of care. However, it is perhaps ironic that a recent study reported that olanzapine did not demonstrate clinically significant advantages, compared with haloperidol (17) .
The results of our study need to be interpreted within the context of its limitations. First, we suspect that the disclosure of funding and the disclosure of authors' industry affiliations is underreported. Second, most of the articles were rated by only a single investigator, and hence, bias is possible with respect to assessing the outcomes of the trials. However, a second, and sometimes a third, investigator reviewed the article whenever the trial outcome was questionable. Finally, even though every effort was made to obtain all articles identified from the literature search, this was not possible. As noted above, of the 414 eligible articles, we were unable to acquire 42 (10.1%) through DOCLINE.
Our intent in this paper is not to question the ethics of the pharmaceutical industry, nor is it to assume the integrity of the clinicians and academics who participate in clinical research. With reference to the latter, it is easy to list various factors that may lead researchers into unethical circumstances. These include ambition, financial gains, peer pressure, career opportunities, and the need to publish. Further, biases, errors, misunderstanding, and fraud have all been described in various clinical trials settings (18, 19) . On this point, it should also be noted that publicly funded studies are not exempt from biases perceived as unique to industry-funded trials (20) . No doubt, the pharmaceutical industry will continue to influence not only the process of clinical science but also the practice of clinical medicine. Although skepticism exists regarding collaborative relationships between clinicians and industry, the fact cannot be ignored that this alliance or partnership has also contributed immense and immeasurable benefits to practitioners and patients alike. Let us not lose sight of the fact that industry-sponsored research has provided new classes of compounds which have significantly improved the survival rate and quality of life of countless individuals. Notwithstanding this, clinicians, academics, and the pharmaceutical industry are responsible for safeguarding and preserving the scientific integrity of medical practice by focusing on the patient's best interest.
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